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Ue^b - nOBbJUf 6HH6 M8AexCHOCTM paGcrru. Yct- . 

poAcTB0C0Aep)WfTTpy6y-nMAep(r/l) 1, icoxyx 
(K) 9, npMBOAHOfl Ban 2 m pa6oMnA oprax (PO). 
nocneAHwft Buno/iHOH a bmab KOHMHecxoro 
pacKBTUBaioiiiero MexaHM3Ma. Ha tueflicax a*c- 
ueHTpMKOBoro nana 3 Koroporo pacnonoxeHu 

KOHMMOCKMe KBTKH 5. flpOAO/lbHUe OCM KBTKOB . . . 

5 pacno/ioxeHfai noA yriioM k ocm PO. Bail 2 

CKpBrUlOH C PO M P33M61U6H C B03MOXHOCT1»*IO 

DpaineHMfl B 171 1 MAM b K9. Oamh kombm PO 

COeAMHBH C B03MOXHOCTbK> BpatUOHH* T/1 1 H 

Apynrt - c K 9. Pe6pa 10 pacnojioxeHu cmm- 

MGTpMMHO OTHOCHTB/tbHO OCM PO. M MX KOHqfal . 

3aicpenii6HU Ha napyxnux noBepxHocTsix T/1 
1 m K9. npM Bp&meHMM sa/ia 3 Bpatuaercn m PO. j 
aeroicaTKM5o6K0Ti>iBaiQtciino3a6oiopacuJM- I 

pflBMOft CftBaXMHtl, npOMSBOA* yfWlOTHCHMB * jc 

rpynra b paAwa/ibHOM Manpaa/ieHMM. flpn .1*3 
Bcrpew c BanyHOM pe6pa 10 ba&b/imbbiot ero ; jr 
b rpyHT MflH paapyuiaipT. 3 mji. . C 
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MaoBpeTeHue othochfcs * ropnoA npo- ycrpo^TBO aaa pacujMpeHMA ckb3xmm 

MfclUJ/ieHHOCTK M CTpOMT6JI bCTBy M MOKOT 6«Tb pa60T36T CABAyiOUlMM o6p330M 

Mcno/,wo*aHO aaa ccK>py*eHM« ckbsxcmh no A ^ paCkMero KOTAoaaHa 13 c noMomwo 6y- 

npCnRTCTBMJIMM, K8K C OAKOBpBMCHHOA npO- pOBOfO CTBHKa 1 1 npo6ypMB3eTCA nMOHe P H8« 

kabakoA Koxyxa wim Tpy6onpoBOA3. tbk m 6ea 5 cxBBXMHa ao BMxoAa Tpy6u-AM A epa 1 Ha no- 

nD0JcnaflKM sepxHOCTb b npHCMMOM KOTAOfiSHe (mb noKa- 

^ aaH), K KOHuy Tpy6w-/iwAepa 1 bmbcto OypoBOft. 

UenbM3o6poreMwi-noBbiuieHM0HaAex- ronoBKW npwcoeAMHAioT MHBBHTapHyio cbk- 

MocTMpa6om umio 14, k KOHuy cbicuwm IS.npncoeAMHswT 

Ha <bw.1 noxaaaHd cxeMa CTpomenbCTBa 10 Koxyx 9. noAAepxMBaeMuA Tpy6oyxA3AHMKa- 

KPMBOAMHBAHOA CKB3XMH U C OAM OBpBMBM HOft MM. 33TCM BKAKW3K>T RPMBOA BpBmBHMfl 6ypO« 

npoicnaAKOA Tpy6onpoBOAa; Ma *nr.2 - ycr- Boro CTanxa 11, kotopuA opmboamt bo 

po Ac hh>. npOAonbMua paape3; Ma 4>nr.3 - p33- epameHMe npMBOAHoA aan 2 m KMHeMaTwecKM 

pea A-A Ma 6nr 2 - cogahhbhhuO c mmm Bail 3 paCoMero opraHa. 

YCTpOACTBO A** PSCUJMPCHMJI CKB3XCMH 15 npM.BpaiUeHMH B3Ad 3 K8TKM 5 08K3TUBBK>TCJ1 

coAepKWT Tpy0y-nMA6P 1 • b kotopo* ycTaHOB- no 3a6oio pacusMpneMoA cKeaxMHu, npoMaao- 

/ieH Ha npOMBxcyTOMHUx onopaxfoe noxa33Hw) A» ynAOTHBHHe rpyirra b paAMaAbHOM Hanpae- 

C B03MO*HOCTbK> BpaiUCHMSl npMBOAMOA Ban 2. AeHMM, OCymeCTBAIW n p0T8CKM8dH M6 sa coCoA 

Pa6owA opran awnoAHen b BMAe pacKani Ba- 20 xoxyxa 9. B cAysae hco6xoammoctm AonoAHM- 

•omero MexaMM3Ma c 3kcuchtpmkobwm ea/ion TeAbHoe ycw/ine a«» npoiacKMBaHMA icoxyxa 9 . 

3,HauieAKax4KOTOporopacnoAo:KeHUKOHM- moxho C03AaaaTb noAaTMMKOM 6ypoaoro 

Mecrwo kbtkm 5. nooAOAbHue ocm cmmmbtphw craMica 11, kotopuA nepenaet ycMAMe MCpe3 

pacno/ioxeHU noAymoM 1-6° k npoAOAbHoA TpyGy-AMAep 1 m pc6pa 10 xo*yxy 9. flpM stom 

ocm pa6osero opraMa tbxmm o6p330M. HTO-npM 25 pa6oMMft opran pa3rpyxen ox oceewx ycmamA 

BpatueHMM Sana 3 kbtkm 5 name* b 3a6oe noAsiwa 6ypOBoro CTanxa 11. npn BCTpese 

CKBdKMHu no ctiMpaAM eoxpyr npoAOAbHoA pa6oMeroopraHa.HanpMMep,CBaAyHOMKaTKM 

ocm. YxaaaHHbiA yroA onpeAeAneT war Kanca 5 5 ba3bamb3K>t ero b rpyHT, ccam ho3BOAnioT 

-noAasyero330AHHo6opoTBOKpyrnpoAOAb- pa3Mepu BanyMa. Ecam paaMepu BanyHa He 

hoA ocm pa6onero opraMa. Oahh kohbii eana 3 30 no3BOA5iiOT xantaM 5 BAaBMTb ero b rpyHT. to 

KMHeManmecKM canaan c npMBOAHUM b3aom bo 83aMMOAeftCTBMe acrynaiOT pe6pa 10, koto- 

2. HanpMMep, n ocp6 actbom My^TU 6 m ycTa- pwe npeAOxpaHBiOT kbtkm 5 m aecb pa6oMMA 

H0BA6H C B03MOXCHOCTbK> BpatUeHMSI HQ ilOffr OpTSH OT nOAOMOK. npM 3T0M paCCTOUHMO 

ujMnHMKOBOA onope 7 OTHOCMTOAbHO MexAycoceAMMMMpeSpaMMlOnonepMMeTpy 

Tpy6u-AHAepa 1. ApyroA xohou aaAa 3 ycTa- 35 p46osero opraHa onpeAeniveTCft pacMBTHUM 

HOBA6H C B03MOXMOCTbK> BpdlUBHMB B OnOpe fiyTCM C yMOTOM XdpaiCTepMCTMKM rpyHTa, AM8- 

8 Ann paSoMero opraHa. xoropaa pacnoAOxe- MBTpa pactuMpneMOA cxaaxcMHy, yrna xbnyc- 
Ha DMyrpM npoxAaAwaacMoro xoxcyxa 9. Tpy- hoctm xancoa 5 m mx KOnmecTBa. Pe6pa 10 
6a-nMAep 1 m xo»cyx 9 cobawhomu mbxcay BOcnpMHMMaiOT Ha ce6n M3rM6aioiUMA mo- 
coCoA pe6paMM 10, xoxopue pacnoAOxceHbi 40 mcmt. bo3hmk3iouimA npw BnMcuBdHMM cmcto- 
CHMMeTpuMHO OTHOCMTOAbHO npoAOAbHoA ocm mm Tpy6a-AHA©P 1-roxcyx 9 B 38AaHMyiO 
pa6onero oprana m oxb3tub3iot pa6oMMA op- xpMBOAMHeAHyio TpaeirropMio, npeAOxpaHBsi 
ran. KaxAoe pe6j>6 10 oammm kohuom 3axpen- ot yxaaanHux Harpy30x paSotMA opraH, hto 
neno, HanpMMep. c noMOtubK) CBapxM Ha AonoAHMTeAbno noButuaer HaAexuiocTb ero 
* BHeuineA 6oxoboA noBcpxHOCTM Tpy6w-AHAe- 45 pa6oTw. 

pa 1 , a Apy^MM kohuom — na BHeuineA 6okoboA npn pacuinpeHMM cxeaxcMHy 6e3 npo- 

nOBepxHOcm xoxcyxa 9. A^aMexp KOHmecxMx xabaxm xoxcyxa 9 ycrpo Actbo pa6oTaer bmbao" 

xaTxoB5pacuTUBaiotueroMexaHM3MayBeAM- tmmmo. B stom CAyvae xoxcyx 9 ho 

MMBaeTCJi ot Tpy6u-AMAepa k xoxcyxy 9- Ppw- npncoeAMHsiiOT x mh bg mtsp mo A cbkumm 15 m 
boamoA ean 2 npMBOAMTcn bo BpameHMe ot 50 nocABAMna npn nepeMetueHMM ycTpoACTBa e 

Cypoeoro CTBHxa 11, xoropuA ycraHOBAeH c rpyHTe BbinoAHsieT poAb cra6MAM3aTopa na- 

B03M6xcHOCTvonepeMemeHMnnopaMe12.yc- npaBAeHMA pacuiMpeMMii. Ctb6mam38umm mb- 

T3MOBA6HH0M B pa60HBM kOTAOB3M0 13.K0XyX npaBACHMSI paCUIMPBOMOA CK093KHHU 

9 MoxcoT noAAepxMBdTbCA m Becy c no- cnoco6cTByeT Taioxe m naAMHMe pe6ep 10. B 
Motubio, HanpMMep, TpyttoyxAaAMMKOB (hb no- 55 A3mmom cAysae BXAXweHwe npMBOAa noASTMM- 

■ xasaHui ^a GypoBoro craMxa 11 moxcho ne npoM3BO: 

YcrpoACTBO Ann pacuiMpeHMB cxaaxtMH AMTb. 

MOXOT MMBTb MHBetfTBpHWO CBKUMM 14m15. OopMy/18 M306peT6HMR 

COeAHHBHHUB COOTB6TCTB6HM0 C TpyCOA-AM- YcrpoACTBO AAA pdCUJMp6HMA CKB3XMH, 

AepOM 1 m c xoxyxOM 9. nanpHMap. c no- BKAwaiotuee Tpy6y-/«MAep. Koxcyx, pbConmA 

MOtubio caapKM. opran, oamh kohbu KOToporo cooamhoh c Tpy 
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Soft-AMAepoM. a APT"* - * MwyxoM c soa- 
moxhocti,k) BpameHMH. h hphboahoh un. 
citpenneHHUft c pa6<WM opraHOM. o r n m h a- 
» iu e e c a tcm, hto. c uenwo noBuuieHMn 
itaAewHOCTM a paBoTe. pa6oMM« opraM aunon- 
Heii b bmao KOHMMBCKoro pacKauwaiouiero 

MBXaHMSHa C 3KCU8MTPM1COBUM BB/IOM M C KO" 
HMMBCKMMH KflTlcaHH. yCTBHOB/IBHHWMM H 8 



SKCUBHTpHKOBOM 88/1* M npOAOrtWMMB OCH *<h 

Topux pacnonoMBMu noA yrno** k npoAonwHoa 
ocm paOosaro opraHa. npM 9tom ycipoflCTBO 
CHa6*eMO peSpaMw. chmmbtpwiho pacnonor 

K6HHUMM OTHOCMTeilfcMO npOAWIbHOfl OCM DB- 

6osero opraHa. kohuu kotophx aaicpervHSHU 

H8 HBpy*HUX nOBBpXMOCtSX Tpy«U-flMABp« N 

tcoxyxa. 
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(7 1 ) "Magistral" Engineering Design Cooperative 

(72) V. I. Minaev, 1. 1. Mazur, V. K. Svirshchevskiy, and L. M. Bobylev 

(53) 622.233.051.77 (083.8) 

(56) USSR Inventor's Certificate No. 977617, cl. E 21 B 7/28 (1981). 

USSR Inventor's Certificate No. 848560, cl. E 21 B 7/28 (1979). 

(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section, Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 



1698413 
5 



the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig- 1 



[see Russian original for figure] 
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